Effects of glycosylation on the folding and stability of human, recombinant and cleaved alpha 1-antitrypsin.
The equilibrium unfolding transitions for the human M form of alpha 1-antitrypsin have been determined using a number of techniques reflecting changes in tryptophan fluorescence lifetime and quenching, exposure of tryptophan to solvent, secondary structure and the Stokes' radius of the protein. The denaturation curves are more complex than is usual for globular proteins and indicate the presence of multiple equilibrium intermediates in the presence of denaturant. This is in marked contrast to the more co-operative transition of the cleaved inhibitor. In addition, a recombinant non-glycosylated alpha 1-antitrypsin has been shown to have a closely similar conformation to the human M protein and to exhibit very similar reversible unfolding transitions, and hence similar stability and co-operativity. Differences in tryptophan environment are reflected in the dequenching of tryptophan fluorescence and reduced asymmetry in the near ultraviolet circular dichroism of the non-glycosylated protein, suggesting direct interaction of glycosyl residues with a tryptophan. Both the M type and the recombinant protein exhibit similar patterns of folding, with rapid collapse to a compact intermediate reminiscent of the widely observed molten globule state that folds more slowly to the native protein. The papain-cleaved M form also folds through a similar compact state in the absence of the C-terminal peptide that results from cleavage. It is concluded that part of the C-terminal 36 residue peptide interacts strongly with the main body of the protein in the folded inhibitor. This interaction will also be important during early stages of folding of the intact protein to direct the folding pathway. The lack of glycosylation leads to an increase in aggregation of the recombinant protein upon refolding, especially after extended denaturation times. The more rapid turnover of the recombinant protein in vivo is shown not to be due to a lower thermodynamic stability, but may be associated with a lower kinetic stability arising from the increased tendency to aggregation.